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From the Editor ... 

Much as we would like to believe that decisions are 
always made on the basis of a sound rational evaluation of 
facts, the reality is that a lot of decisions are made on the 
basis of gut feelings, ideology and more significantly, risk 
avoidance. It seems we are often afraid to make a decision 
without considering what sort of trouble we can get into or 
avoid by making a certain decision. 

Recently, I’ve had the opportunity to be an active par¬ 
ticipant on a number of regulatory and code review groups. 
Inevitably the discussions turn to what the risk of making a 
certain decision is. What if this or that happens? What if the 
people don’t behave the way we assume they.do - what will 
be the impact on the building? What are the consequences, 
and who’s liable? And so it goes. 

It is important to consider the implications of any deci¬ 
sions and to consider possible consequences, intended and 
unintended. However, it seems that careful analysis and 
evaluation of basic physics or scientific facts to help make 
a correct judgement is often clouded by the concern about 
what the risk is if something goes wrong. 

Anytime we take an action, it has associated risks. 

There is no such thing as complete certainty. We may un¬ 
derstand the make-up of certain materials or processes, and 
how they behave, but when incorporated into a building, 
the combination of materials creates something new that 
will be subject to different conditions, based on the nature 
of the materials used, system design, location, and climatic 
variations. 

There is always a certain amount of risk that something 
is going to be wrong, no matter how hard we try - nothing 
is perfect. But that should not hold us back from making 
decisions and taking action based on what is going to work 


considering best practice, experience and most impor¬ 
tantly, a fundamental understanding of basic facts. 

Greater risks are associated with decisions that 
are pushed by ideology. That is why good research is 
important to help understand fundamental scientific 
principles, and is needed in order to make informed de¬ 
cisions that will have minimal negative consequences. 
And regrettably, we are sliding backwards in regards to 
support for building science research. 

So whether it is a decision to change a code provi¬ 
sion, or a design decision for the type of materials and 
assembly to use in a given location, there will be some 
risk. However, if the selection is made on the basis of a 
careful analysis of reasonable expectations, the risk of 
failure can be predicted, and can be accepted. 

While there will always be some risks and unin¬ 
tended consequences with any decision we make, we 
need be reasonable about the actions we take and not 
be stopped from making any decisions in order to 
avoid risks. Especially once we learn about problems, 
not taking corrective action could be a bigger risk than 
making a move that perhaps could have some issues. 
Risk avoidance shouldn’t paralyze decision making. 



Richard Kadulski, 
Editor 
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In Canada we have a number of green build¬ 
ing programs. The multitude of labels can be 
confusing, but the intent of each is not only 
to identify high performance houses but also 
provide opportunities for builders to differentiate 
themselves. Just as building codes are revised 
every 5 years or so, it is appropriate that high 
performance home standards be revised peri¬ 
odically. We are currently seeing revisions to a 
number of green building programs, spurred on 
by coming code changes and a growing desire to 
achieve low impact net-zero energy homes. 


R-2000 

The granddaddy green building program is 
R-2000, which was launched in 1982 and has 
since been updated a number of times. It started 
as an energy efficiency program, but it represents 
sustainable construction since energy consump¬ 
tion by a building has much more impact on the 
environment than the embodied energy in the 
materials used to build the house. R-2000 has 
strict requirements for compliance and still rep¬ 
resents the best-in-class standard for energy and 
environmentally responsible construction. 

The R-2000 standard has been the model for 
many other high performance programs, not only 
in Canada but around the world. Its strength has 
been that, although it started as an energy ef¬ 
ficiency program, it has approached the building 
as a whole system and has always considered 
information transfer. Builder training has been 
a cornerstone, recognizing that it’s not good 
enough to just set out an aggressive standard - 
industry has to have the ability to implement it. 

The latest edition of the R-2000 technical 
requirements has been revised and drafted as a 
formal technical standard. Public review was 
completed in September. The most significant 
change is a more aggressive energy target - 50% 
better than the current standard. This will mean 
that an R-2000 house built under the new stand¬ 
ard will consume around 25% of the energy of 
current construction practices. This will be done 
in a manner that is achievable by builders with 
currently available technologies and materials. 

NRCan has developed several other related 
programs to identify home performance: Enet-g}’ 
Stai^^ and EnerGuide for Homes. These were 
developed as voluntary labelling initiatives. 


Green Building Programs 

in Transition 


However, as building codes ratchet up energy 
standards, and other regulatory and utility groups 
promote enhanced performance, they increas¬ 
ingly rely on third party review and certification, 
and the Energuide rating gives them an easy tool 
to use. The standards and protocols for these are 
also undergoing a review to reflect this increased 
use in a regulatory context. 

Energy Star for New Homes 

The Energy Star^for New Homes initiative 
promotes energy efficiency guidelines that enable 
new homes to be approximately 25 percent more 
energy efficient than those built to minimum 
provincial building codes. 



EnerGuide Rating System 

(^ENERGUIDE FOR 

The EnerGuide rating system (ERS) shows ^aNEW HOUSES 

a standard measure of a home’s energy perfor¬ 
mance, showing how energy efficient a home 
is. The rating is calculated based on standard 
operation assumptions so that you can compare 
the energy performance of one house against 
another. It can be applied to existing homes as 
well as newly built homes. 

The ERS system is used by a number of 
energy efficiency and sustainable building pro¬ 
grams to benchmark energy performance. It is 
also being referenced by some building codes. 

The ERS protocols are currently being revised 
and will be put out for public review shortly. The 
revised labels will move away from a numeric 
scale of 0 to 100, and instead will give a straight¬ 
forward portrayal of a home’s energy use. The 
main number will show the energy consumption 
of the house in GJ /year (giga-joules). A graphic 
bar on the label will also show how the energy 
consumption of the house compares to current 
code construction. 

The scale is very clear, as a house with a 
value of 0 would effectively be a net-zero energy 
house. In this manner, net consumption is shown, 
avoiding the current shortcoming that a rating 
does not necessarily reflect the amount of energy 
a houses uses. A very large energy efficient house 
will still use more energy than a small energy 
efficient house. 
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BuibGreen- 


Built Green 

In the last issue of Solplan Review we re¬ 
ported on proposed changes to the Built Green 
program in Canada. The proposal to decouple the 
EnerGuide Rating from the Built Green standard 
was initiated by a group of builders in Alberta. 

There seem to be two main issues behind the 
proposed changes. One is that the number of 
registrations is not keeping pace to sustain the 
program, which now must be self funding be¬ 
cause a portion of the program’s financial support 
from NRCan was recently stopped. The other is 
that some production builders have had problems 
with the checklist being too large and hard to 
understand. They also felt they could not always 
guarantee a label because variations in orienta¬ 
tion (and thus differences in solar gains) could 
compromise the label of the completed house. 

One production builder indicated that orienta¬ 
tion on some of their models could knock them 
out of gold to a silver or bronze, as architectural 
requirements might require more glazing on 
a north-facing wall, dropping them out of the 
gold level. Their solution was to add enough to 
the spec of all their homes that the worst home 
would meet the minimum EnerGuide levels but 
this added to costs and could have made them 
less competitive. Thus the proposal is to not 
to set minimum EnerGuide levels that must be 
achieved, although the houses would still have to 
be labelled. 

However, the protocols for the ERS rating 
used to predict the performance prior to con¬ 
struction assume a worst case condition, so there 
should be few problems achieving the desired 
levels as long as proposed design specifications 
are followed. The analysis also provides the op¬ 
portunity to fine tune the design specifications. 

There is also a concern that the difference 
between minimum program requirements and 
code requirements is shrinking. A conventional 
home today will have a rating of about 74-75, 
while proposals for the new building code should 
bring that up to 78-80. Thus while the difference 
in energy efficiency for program house was 6-8 
points, they’d be reduced to 2-4 points, and this 
is considered to be compromising the continua¬ 
tion of the program. 

The proposed change is not to require a specif¬ 
ic ERS rating for certification, but to require con¬ 
formance with a revised, more robust checklist 


that would provide 3 pre-approved checklists for 
each level (except Platinum). The energy compo¬ 
nent would be demanding, based on an assump¬ 
tion that the construction would achieve an ERS 
of 80 for the lowest Bronze level, and more for 
the Silver and Gold levels through a prescriptive 
approach. Only the Platinum level would require 
a verified performance level. 

However, just because a prescriptive standard 
should achieve a certain performance level in 
theory, there is little certainty that will happen. 
Building code prescriptive standards make as¬ 
sumptions and work on the premise that desired 
results will be achieved when all houses are 
considered on average, but there is a recognition 
that there is no certainty all houses will in fact 
achieve the targeted performance levels when 
built according to prescriptive requirements. 

This has been observed in the City of Vancou¬ 
ver which introduced very aggressive prescrip¬ 
tive requirements into their building bylaw with 
the expectation that new houses would achieve 
an ERS level of approximately 80 (although that 
was never stated directly). Because Vancouver 
also requires a certificate for each house, it has 
been discovered that most houses fall far short 
of 80 - the average is closer to 75, and there are 
examples of houses that achieve ratings as low 
as the high 60s, even though they meet all the 
prescriptive criteria. 

BC builders seem to be overwhelmingly op¬ 
posed to this proposed change, most wanting to 
maintain minimum performance requirements. 
Built Green is seen as a means to differentiate 
higher quality construction and the third party 
verification with third party (ERS) labelling is 
seen as an important component. 

A few municipalities in BC have started rely¬ 
ing on the Built Green standard as an incentive in 
their development standards because the perfor¬ 
mance is measurable and verified. Indications 
are that a decoupling would compromise the 
goodwill established, and could generate more 
onerous regulations. 

For a voluntary program professing to offer 
superior quality and sustainable housing to have 
credibility, there must be some way to verify the 
claimed performance. Because of the many vari¬ 
ables in building, it is only with third party veri¬ 
fication that there is any certainty that intended 
goals and objectives are met. Unless Built Green 
keeps a requirement for a perfonnance level 
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that must be demonstrated, it risks being consid¬ 
ered another green-wash effort, and will lose its 
credibility. It has also been noted that most Built 
Green certified houses in BC are built to a Gold 
(minimum ERS 77) or Platinum (ERS 82) level 
- with very few Silver (ERS 75) or Bronze (ERS 
72) houses. 

If the proposed BC Building Code require¬ 
ments for minimum air tightness levels for code 
compliance are implemented, they would further 
dilute the impact of the Built Green standard. If 
there is still a requirement for getting an ERS 
label, it really doesn’t make sense not to maintain 
a requirement for a set performance level. 

Sustainable building is not just dealing with 
waste from construction sites, water conserva¬ 
tion, sustainable sources for materials, sustain¬ 
able business practices and education of the 
customer. Energy consumption is still the key 
because it far outweighs the embodied energy 
content of construction materials and processes, 
and will lead to a building with lower environ¬ 
mental impact over the life of the buildings 


Passive House 

The Passive House (or PassivHaus) is a 
European high performance building standard, 
with an energy requirement for space heating of 
less than 15 kWh/mVyear (4755 Btu/ftVyr) and it 
also requires an airtightness of no more than 0.6 
air changes or 50 Pascals. This is approximately 
equivalent to a current EnerGuide rating of 86-88. 

The combined primary energy consumption 
of living area of a European Passive House may 
not exceed 120 kWli/mVyear (38,039 Btu/ftV 
yr) for heat, hot water and household electricity. 
The Passive House standard is applied not only 
to houses but all other types - so that schools 
and other public buildings are also being built as 
Passive Houses. 

The Passive House standard was developed 
by the PassivHaus Institut founded in 1996 by 
Dr. Wolfgang Feist as an independent research 
institution. The core idea for the Passive House 
was taken from the R-2000 standard. 

The aggressive Passive House standard is 
challenged by a cumbersome process for evalu¬ 
ation and certification. The software developed 
by Passive House, the Passive House Planning 
Package^ is an Excel spreadsheet with 42 work¬ 
sheets. There is a lot of emphasis on evaluation of 


details and pre-approved products for compliance, 
and not just on the overall performance. They 
are also challenged with adapting the program to 
climatic zones different from central Europe. 

Passive House has caught a lot of attention, 
especially in Europe, but it has also generated 
interest in North America. In the US, a local 
group was formed to promote and certify Pas¬ 
sive Houses. However, the complexity of the 
Passive House program as well as localization 
and administrative issues have led to a schism 
between the Europeans and the US group. The 
Passivhaus Institute has cut all ties with the US 
Passive House group. 

Claims have been made that more than 30,000 
Passive Houses have already been built. How¬ 
ever, we’ve heard that the actual number of 
certifications is more in the range of 1,600 units. 
This gap reflects a problem common to high 
performance programs; R-2000 has faced this for 
years, with many houses claiming to be R-2000, 
but not actually being certified. The US and Ca¬ 
nadian Green Building Councils have had similar 
issues with the number of projects claiming to be 
LEED, but not actually following tlirough with 
certification. O 


R-2000 Standard Renewal 

R-2000 is Canada’s premier sustainable home 
standard, first developed in 1982 by Natural 
Resources Canada (NRCan) in partnership with 
the Canadian Home Builders’ Association. The 
R-2000 standard has been used as the model for 
various green home programs around the world, 
and continues to set the benchmark for best-in- 
class new home construction in Canada. 

Although the standard was first created in 
1982, it has been reviewed and revised a number 
of times over the years. The latest revisions were 
published for public review in September. Un¬ 
fortunately, publishing schedules did not permit 
us to publish the commentary during the review 
period, which has now closed. 

The renewal of the R-2000 Standard was un¬ 
dertaken in conjunction with a multi-stakeholder 
committee, based on a proposal developed 
by the Canadian Home Builders Association 
(CHBA) in 2008. 

The most recent update has been drafted as a 
technical standard, rather than a series of re- 
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quirements for an energy or sustainable building 
program. The development process followed a 
Standards Council of Canada process, which 
included balanced representation (from both an 
expertise and geographical perspective) with 
decisions based on consensus. Revisions made 
to the R-2000 Standard also had to align with 
the new EnerGuide Rating System, which itself 
is undergoing revision, and which will be the 
foundation of NRCan’s energy efficiency hous¬ 
ing programs moving forward. Here are some of 
the key points of the new standard. 

Technical Requirements 

R-2000 houses must currently meet an energy 
target for space heating and domestic hot water, 
along with house volume, location and type of 
fiiel used, that is about 30-40% less than cur¬ 
rent practice and code requirements. This target 
is equivalent to the current EnerGuide (ERS) 

80 rating. The proposed change is to make the 
whole house energy target much more stringent 
and strictly a performance-based standard so that 
there will no longer be minimum requirements 
for individual components. 

The new whole house energy target incorpo¬ 
rates additional elements such as air condition¬ 
ing and micro power generation, and results in 
a house that is 50% more energy efficient than 
that required by energy requirements of the ap¬ 
plicable building code. It will be equivalent to 
an ERS rating of 86 and will continue to set the 
benchmark for best-in-class new home construc¬ 
tion in Canada. 

The change to the R-2000 energy target 
recognizes the growing interest in homes that are 
striving to achieve net zero energy performance.. 
The EQuilibrium houses are showing it can be 
done, but it does require re-thinking how these 
homes are built. 

Building code energy standards are also 
improving. Current code change proposals that 
are about to come into force next year in some 
provinces and in the National Building Code, 
will be introducing new requirements that should 

The equation that represents the whole house energy target is: 

R-2000 Energy target = space heating + water heating 

+ space cooling + ventilation + 
base loads - renewable energy 
contributions 


on average, for typical homes, achieve an ERS of 
close to 80. 

The proposed R-2000 requirements will 
require that a major portion of the energy reduc¬ 
tions be achieved by building envelope upgrades. 
This is an important change, because currently 
trade-offs are easily achieved when high effi¬ 
ciency mechanicals, especially heat pumps, are 
used. Under the new proposals, the envelope 
energy target is about 25% better than a build¬ 
ing code reference house, based on modelling 
envelope components with standard mechanical 
conditions. For example, if the code requires that 
the building achieve an ERS of 80, the building 
envelope will have to achieve an ERS of 82. 

The calculation will be done automatically 
by the approved compliance software. Once the 
building envelope has been upgraded, credit is 
given to mechanical equipment upgrades. The ra¬ 
tionale for this is that the passive elements of the 
building enclosure are permanent and not subject 
to changes that could affect performance. 

HOT-2000, the software used to determine 
compliance, will be modified so that for R-2000 
analysis it will do the calculations and determine 
whether or not the building envelope is adequate 
before taking into account mechanical systems. 

The energy target will be defined by computer 
simulation of an identical house (i.e. same size, 
geometry and building assemblies) built accord¬ 
ing to code specifications, and can apply to all 
house types and climate zones. The rules for 
elements not covered by building code (e.g. floor 
area, occupancy, window distribution, window 
shading, mechanical systems) will be done auto¬ 
matically in the approved compliance software. 

This approach is consistent with other pro¬ 
grams, such as the next generation of the En¬ 
erGuide Rating System and would also ensure 
that R-2000 is seamless with building codes in 
all Jurisdictions. It also should make it easier to 
understand and market the house because it will 
be clear that an R-2000 house is X% better than a 
house built to code. 

In an effort to ensure that the new target is not 
lower than the current taiget (e.g., in Jurisdictions 
where the code is less tlian ERS 80), either tlie pro¬ 
vincial code or the National Building Code will ap¬ 
ply, whichever is more stringent. The R-2000 target 
will be updated with updates to building codes. 

The new target will also include air-condi¬ 
tioning where cooling is required. Although most 
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of Canada is dominated by heating needs, there 
are a few regions with significant cooling loads 
where cooling is commonly installed. Cooling 
will be assumed to be required when the cooling 
load is more than 2.0 MJ/m^ of conditioned vol¬ 
ume, and the house indoor temperature is more 
than 25.6 °C (76 °F) for more than 75 hours per 
month for at least 2 months in a year. A calcula¬ 
tion will be done in the software to determine 
whether cooling would be required. 

The changes will mean that in order to achieve 
the target, the building envelope will require 
higher insulation levels, including exterior walls 
with exterior insulation or double wall construc¬ 
tion, triple-glazed low-e windows, fully insulated 
foundations (walls R-20+) and insulated base¬ 
ment floors. 

The R-2000 Standard will also allow electric¬ 
ity contributions from on-site renewable energy 
systems such as solar photovoltaic (PV) and 
wind energy and other micro power generation 
sources. The renewable energy contributions will 
assist in meeting the energy target by lowering 
the consumption of purchased energy. 

Performance Standards for 
Materials and Equipment 

The current R-2000 Standard includes mini¬ 
mum energy rating requirements for windows 
and minimum energy factors for water heaters. 
Because of the new more stringent performance- 
based whole house energy target, minimum 
performance requirements for individual com¬ 
ponents will no longer be applied. However, one 
exception to this will be that windows must be 
ENERGY STAR qualified to ensure that window 
energy performance has been verified by an inde¬ 
pendent third party. 

Airtightness Requirements 

The airtightness requirement for R-2000 
houses remains the same at 1.5 air changes at 
50 Pascals. Sensitivity analysis was done which 
showed that there was not much to be gained by 
changing this. 

The test protocol will be adjusted to match 
the “as-operated” approach used in the existing 
homes programs. This testing approach is identi¬ 
cal to CAN/ CGSB-I49.I0-M86 (“Detennination 
of the Airtightness of Building Envelope by the 
Fan Depressurization Method”) except it does 


not require sealing of intentional openings (e.g., 
combustion vents), and thus reduces potential 
liability issues for Energy Advisors. 

The test for attached houses may assist at¬ 
tached houses in meeting the target as the full 
interior surface area of the unit (as opposed to 
exterior surfaces only, as is the current practice - 
i.e. including the party walls) may be used as the 
basis for measurement. 

Environmental & indoor air quality 
pick lists 

After the 2005 revisions, the R-2000 Pick 
List had two categories with a total of five 
required items. 

Changes to the Pick List remove items that 
have become mainstream over recent years and 
add items that may become more prevalent in 
the next five to ten years. The pick list has been 
classified into five categories: indoor air quality, 
energy efficiency, environmental stewardship, 
resource management, and water conservation. 
The total number of required items increases to 
eight, fi-om a total of 27 choices and now follows 
a formula which ensures that items from at least 
four categories are chosen but provides flexibil¬ 
ity for builders who may wish to focus on one 
particular area. 

Implications of New Standard 
Requirements 

It has been estimated that building a house to 
ERS 86 will add about $23,000 on average to the 
construction cost compared to a house with an 
ERS 80, The building envelope accounts for an 
increase of about $14,000, while the mechanical 
systems and renewable energy systems (solar hot 
water) adds about $7000. It was felt that these 
potential additional costs were acceptable given 
the position of R-2000 as a best-in-class housing 
standard for premiere builders. 

Implementation 

NRCan’s goal is to have the next generation 
of housing standards in place by January 1, 2012 
because several building codes will be minimum 
requirements that will be at or close to the ERS 
level of the current R-2000 Standard. 

The ERS will form the foundation of NRCan’s 
housing programs into the future, but the new 
ERS and supporting tools will not be ready until 
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December 2012 to align with the 2012 interim 
release of the National Building Code with en¬ 
ergy requirements. 

The new R-2000 Standard will require time to 
be properly launched, so a phased-in approach is 
being proposed, with the first phase being a 50% 
energy target reduction that will become manda¬ 
tory June 1, 2012. The full new standard will 
come in force January 1,2014. 

The phased-in approach allows energy advi¬ 
sors to become familiar with new ERS, allows 


program participants to test the new energy 
target of R-2000, and allows for time to train 
builders and energy advisors on all aspects of 
the new R-2000. 

Training will focus on teaching builders and 
energy advisors on how to build to the new 
energy target. This is a strong feature of the 
initiative that recognises it’s not good enough to 
just publish an aggressive performance standard, 
it must be also be understood by participants so 
that it can be properly implemented.O 



Technical Research Committee News 

Energy Star® for New Homes 

The Energy Star^ for New Homes Standard 
is a standard for higher performance houses that 
will be on average about 25% more efficient than 
current conventional construction practices. The 
program currently is available only in Ontario 
and Saskatchewan, although it will be made 
available to other regions in the future. An on-site 
evaluation and blower door test of each house are 
also undertaken to ensure that the house contains 
the required energy efficiency features. 

The program has two compliance paths. A 
prescriptive path, with several builder option 
packages, sets out prescriptive options. To com¬ 
ply, a builder must implement all aspects of the 
package selected. The performance path gives 
flexibility for meeting the standard as long as the 
minimum ERS 80 rating is achieved, with some 
minimum program requirements. 

The technical requirements for Energy Star 
for New Homes are being revised and upgraded, 
as part of NRCan’s review and updating of three 
housing initiatives: Energy Star for New Homes, 
R-2000 and the EnerGuide Rating System. 

The changes to the Energy Star for New 
Homes Standard will reinforce its value for 
builders who wish to position themselves in the 


marketplace by building beyond code. Its high 
market recognition has made Energy Star the 
label of choice for many builders. 

The standard is available for public review. The 
deadline for comments is November 5,2011. To 
review the standard and make any comments, visit: 

http://collaborase.com/stanciarci_invitation_ 
requests/new? token=NDMz 


Building Enclosure Design 
Guide: Wood-Frame Multi-Unit 
Residential Buildings 

This newly published guide is an update of a 
major revision and updating of the Wood-frame 
Enveiopes in the Coastai Ciimate of BC Best 
Practice Guide published a few years ago by 
CHMC. It is intended for industry profession¬ 
als involved with the design and construction of 
building enclosures of multi-unit, wood-frame 
residential buildings. Although the focus is multi¬ 
unit construction, homebuilders will also find 
this information very useful. 

The guide explores the latest research, design 
and construction best practices. It offers practi¬ 
cal solutions to ensure high-performance in new 
construction. It reviews the behaviour of wood 
and discusses the fundamentals of heat, air and 
moisture control, and energy provisions and their 
effect on the building enclosure. 

Although there is a focus on the BC Building 
Code requirements, details and commentary are 
based on current building science knowledge. 
Other than a mandatory requirement for rain 
screen on the west coast, most of the BC Code 
requirements match the National Building Code. 
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The guide provides de- ■ Building Enclosure 
sign guidance specific to 
assemblies, details, com¬ 
ponents and materials, 
and describes building 
enclosure systems and 
related Building Code 
requirements. 

A significant recent 
change in the British 
Columbia and Vancou¬ 
ver building codes has been the provision for 
the use of wood-frame construction in five and 
six-storey buildings. This guide addresses build¬ 
ing enclosure performance issues associated with 
these taller structures. 

The final chapter covers planning for the 
maintenance and renewal of the building enclo¬ 
sure over its service life. 

The guide was developed by the Homeowner 
Protection Office of BC and industry and has 
been endorsed by the Association of Professional 
Engineers and Geoscientists of BC (APEGBC) 
and the Architectural Institute of BC (AIBC). 

This comprehensive 290-page illustrated 
guide costs $70 (plus taxes and shipping) and 
can be ordered online at www.hpo.bc.ca 


BC Building Code Administration 
Audit 

The BC Building Code is a provincial regula¬ 
tion for new construction and building altera¬ 
tions, based on the National Building Code. 
However, in BC the authority having jurisdiction 
over the code implementation is the local juris¬ 
diction - the local building inspector has the final 
say. This has been a problem over the years, as 
significant differences in interpretation have led 
to problems for designers, builders and suppli¬ 
ers, as there is no central appeal or review body 
where stakeholders can get a review of decisions. 

Much depends on the technical resources of a 
given municipality as to how well the code is in¬ 
terpreted, or how alternate solutions are handled. 

To address the issue, the provincial govern¬ 
ment is working on a mechanism to provide 
binding code interpretations that will provide 
more unifonnity across the province. It is in¬ 
tended that these would apply to broad system 
interpretations, and not to project-specific issues. 


This proposed change is part of a broader regula¬ 
tory review. 

Another aspect that is being considered is an 
audit of current code compliance. The province 
would like to determine what the current level of 
compliance is to current code requirements, and 
how that can be improved. It’s something that 
hasn’t really been done anywhere, but there is 
plenty of anecdotal information suggesting that 
there is much room to improve construction just 
by ensuring compliance with current codes. 


Fighting City Hall - You Can’t Win 
for Trying 

One recent example of a rather arbitrary in¬ 
terpretation by a city government is a reason the 
BC provincial government is pushing regulatory 
reforms. 

In the coastal area of BC, all buildings are 
required to have a rain screen. The Building 
Code defines this as a cavity in the walls that is 
a minimum of 10 mm wide and is 80% open. 

A common approach is to use 2” wide wood or 
plywood furring strips, over which the exterior 
cladding is applied. Several manufacturers have 
devised a number of mesh type products that 
define the rain screen cavity, over which the clad¬ 
ding is installed. These are now widely used. 

However, the City of Surrey has insisted that 
only furring strips would be accepted. They 
refuse to allow the use of any of the new mesh 
products under any circumstances. When the 
distributor of SureCavity pressed the issue, the 
city told him to gain their approval on anything 
other than furring strips, they would need to see 
a CCMC report. The distributor made arrange¬ 
ments and the substantial invest¬ 
ment for a CCMC evaluation 
report of the product. 

With report in hand after a 
four-year process, they went 
back to the city, to be greeted 
with the comment “Sure we’ll 
approve it if an engineer signs 
off on it.” 



energy efficient, sustaina¬ 
ble, and healthy buildings 
design & consulting 
services 

R-2000 File Management 
HOT-2000 Analysis 
SuperE™ House Program 
Design Professional 

Richard Kadulski Architect 

#204 - 1037 West Broadway 
Vancouver, B.C. V6H 1E3 
Tel: (604) 689-1841 
Fax: (604) 689-1841 
e-mail: kadulski@direct.ca 
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EQuilibrum Houses: Lessons 
learned 

The EQuilibrium™ house project, CMHC’s 
net zero energy house demonstration initiative, is 
beginning to generate performance results, and 
along with that come the lessons learned. It is 
these lessons that provide us with valuable infor¬ 
mation about what works and what doesn’t when 
building these advanced technology homes. 

The EQuilibrium™ housing demonstration 
project is CMHC’s sustainable housing demon¬ 
stration initiative. It brings the private and public 
sectors together to develop homes that combine 
resource and energy-efficient technologies with 
renewable energy technologies in order to reduce 
their environmental impact. 

The first round of demonstration houses were 
announced in February 2007, and their construc¬ 
tion commenced later that year. Construction has 
progressed at varying paces, with some houses 
having been built and occupied for some time 
. already, and the last few houses are nearing com¬ 
pletion of construction. 


The predicted outputs generally correlated with their installed capacity: 

Avalon Discovery 3, in Red Deer, Alberta, by Avalon Master Builder, 
had an annual PV energy production that was predicted to be between 
9720 -10,563 kWh from a 8.2 kW PV system. The measured PV was 
5600 kWh or 683 kWh/kW of capacity. In part, this reduction happened 
because parts of the PV system were shaded at times by elements of the 
house. 

The Laebon CHESS home in Red Deer, Alberta, by Laebon Homes, 
had an annual PV energy production that was predicted to be 8300 kWh 
from a 6.7 kW PV system. The measured PV was 6000 kWh or 895 kWh/ 
kW of capacity. 

For Red Deer, the predicted output for optimized PV systems is 
1265 kWh/kW. 


Building Energy Engineering 

Division of N.A. Anthonsen Engineering Ltd. 


Niels Antbonsen, FEog. 

rertifieilEoffgrAitmof.IiEDAP 
BUILDING SCIENCE ‘ NET ZEBO 

Victoria B.C. niels@BEengineering.ca 


Homes 
MDRBs 
Commercial 
EDerGQide'EE4 
Cnergf Star 
Buill Green 
LEED 

250.886.3142 


Each house remains open for a period of time 
for public viewing, and then is turned over to 
purchasers, and follow-up monitoring is done. 
Monitoring results are beginning to be analyzed 
in detail, but already there are some general 
observations that provide insight. 

In general, the EQuilibrium houses are per¬ 
forming well, but not entirely as anticipated. The 
electrical output of the solar photovoltaic (PV) 
systems meets predictions in summer but is less 
than predicted in winter. In part, the reduction in 
winter production is because snow on the panels 
accumulates to restrict access to sunlight, thus 
reducing output. As well, it was difficult to accu¬ 
rately model the three-dimensional shapes of the 
houses and the influence of shading on the PV 
panels, as even a minor amount of shading can 
have significant impact on the electrical output 
of the panels. 

Predictions for renewable energy were general¬ 
ly made using RETscreen. This Canadian software, 
which is widely used internationally, was devel¬ 
oped to determine technical, financial and envi¬ 
ronmental feasibility of renewable energy projects, 
including energy efficiency, renewable energy, and 
cogeneration (combined heat and power). 

The energy consumption predictions were 
biased by the proponents to show that the houses 
could meet net zero targets and to avoid having 
to install more (and expensive) PV capacity. In 
addition to making optimistic predictions about 
power consumption, it was noted that homeown¬ 
ers do not always use the house as energy model¬ 
lers predicted - they often use more electricity. 

As one observer noted, not all homeowners are 
eco-saints. 

Another common observation was that many 
of the houses had very complicated mechanical 
and electrical systems - much more so than nec¬ 
essary. The more complex the systems become, 
the more room for errors, oversights and prob¬ 
lems for commissioning, operating and monitor¬ 
ing, so when a problem emerges, it may not be 
corrected properly. O 
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Drain Water Heat Recovery 


Domestic hot water use is a major energy 
consumer in a home, typically accounting for 
about 25% of the total, or more in an energy 
efficient house. Typically, 80-90% of that energy 
goes right down the drain in the wastewater, 
through the shower and sink drain. That is why a 
drain water heat recovery unit is such a simple, 
cost effective energy conservation device with an 
extremely short payback. 

The principle of the drain water heat recovery 
(DWHR) is simple - not unlike a heat recovery 
ventilator, the cold incoming water runs through 
a copper coil that is tightly wrapped around 
a copper drain stack. The DWHR unit has no 
valves, pumps or other connections; it is a pure¬ 
ly passive unit with two adjoining pipes so there 
is no real maintenance required. Essentially, it is 
a section of copper water line wrapped around a 
copper section of waste pipe, so that hot water 
going down the drain preheats cold water going 
into the water heater. 

Drain water never mixes with the fresh water. 
Its only heat is from the drain water that is used 
to pre-heat the incoming water so the water 
heater has less work to do. The fresh water line 
is pressurized, while the drain is at atmospheric 
pressure, so there is absolutely no circumstance 
under which there could be any contamination, 
since the DWHR unit is dual walled, free venting. 

Warmer water going into the water tank 
requires less energy to heat, so energy costs go 
down. A 60-inch unit can bring the cold-water 
temperature up from 10"C to as much as 24*0, 
under equal flow conditions. Estimates are that 
there could be savings of up to 30% in water 
heating costs, depending on water use patterns. A 
DWHR has the same impact as increasing the hot 
water capacity of a water heater. 

Union Gas estimates that these savings are 
equivalent to a reduction of 1 tonne of green¬ 
house gas emissions per year. 

NRCan has tested their performance and the 
ecoEnergy program, as well as various provincial 
and utility energy conservation initiatives, have 
been encouraging the use of drain water heat re¬ 
covery units, and even provide incentives. They 
are widely used in new and retrofit applications 
throughout Canada. 


Canadian plumbing codes have not explicitly 
dealt with these units, but there are no building or 
plumbing code regulations against their use. 

DWHR units use certified components in their 
manufacture - the incoming fresh water line 
is typically soft copper piping compliant with 
ASTM B86 and NSF61 and has no direct con¬ 
nection to the vertical drain stack. 

One concern is the lack of CSA standard 
certification. Currently there is no CSA standard 
for DWHR, although one is in the process of be¬ 
ing developed. Some units have been tested by 
independent testing agents such as ETL (Intertek) 
and carry their listings. 

In other jurisdictions, these units are approved 
under the following US codes: 

♦Uniform Plumbing Code, Sec 603.3.3, 1995 

♦CABO (Council of American Building Of¬ 
ficials) one and two family dwelling code, 
section 3402.3.1 

♦1998 ICC (International Code Council) 
one and two family dwelling code, section 
3402.4.2.1 

♦2002 and 2003 ICC International Residential 
Code, section 2902.4.2 (heat exchangers) 

However, some plumbing officials have 
expressed reservations, and are still resistant 
to their use. The concern seems to be that the 
copper tubing has to be bent and flattened to 
some extent when it is wrapped around the stack 
pipe, so they are looking for assurances from the 
copper tubing manufacturer that it is acceptable 
to use the pipe in a tightly twisted and flattened 
configuration. 

One manufacturer has indicated that the 
copper tubing used in the coil is a soft copper 
pipe, which by definition is flexible, so there are 
no issues with the fact that the pipe is flattened 
somewhat as it is coiled. It seems to be a case 
where the code officials are looking beyond the 
manufactured DWHR assembly as a unit, into the 
components of the manufactured product. O 
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Energy Answers 



Rob Dumont 


What is the Living Building Challenge? 

According to Wikipedia, “The Living Build¬ 
ing Challenge (LBC) is a philosophy, advocacy 
tool and certification program that promotes the 
most advanced measurement of sustainability in 
the built environment possible today.” 

Can you translate that? 

Put in simpler language, a LBC building or 
neighbourhood that passes certification would 
be one that uses net zero energy and net zero 
water, with some other environmental features. 
The Living Building Challenge comprises seven 
performance areas: site, water, energy, health, 
materials, equity and beauty. 

Do we have any practical examples of buildings 
that have achievedfull certification in Canada as 
of the present? 

No. However, two buildings in the U.S.A have 
qualified. 

How stringent is the LBC set of criteria? 

To my knowledge, no other performance 
standard such as LEED Platinum or Equilibrium 
for Houses is as stringent as the LBC. A very 
useful pass/fail criteria for full certification by 
LBC applicants is that the building must be oc¬ 
cupied and the energy consumption measured 
for a 12 month period. LEED really stubbed its 
toe on energy performance, and LBC wisely is 
focussing on measured , as opposed to predicted 
energy and water performance. (LEED is now 
facing a lawsuit in the USA related to the poor 
energy performance of many of the early LEED 
buildings.) 

Here is a comparison chart of measured en¬ 
ergy use in the Canadian Prairies: 



Types of Houses 

Annual Measured 
Energy 
Consumption 

(kWh/m^ per year) 

Approximate Incremental 
Construction Cost 
excluding land 

(%) 

Conventional 1970 houses 

330 

0 

R-2000 Houses 

150 

5 

Advanced Houses 

75 

10 

Factor 9 House 

33 

12 

EQuilibrium Houses 

Not Yet Available 
Likely 0-20 

Not Yet Available 

Likely 25-40% 

Living Building Challenge 

0 or less than 0 

Likely 33 to 50% 


Figure 1. Living Building Challenge — The 
UniverCity Childcare Building in Burnaby, BC 

How does the LBC ene?g}^ performance criterion 
for buildings compared with, say, measured 
energy^ performance of other buildings? 

One house in Victoria has achieved partial 
certification as of today. 

The International Living Building Institutes’s 
first partial certification has been granted to 
the Eco-Sense home, a cob-constructed private 
residence in Victoria, B.C., built by its owners. 
According to Eden Brukman, ILBI’s vice presi¬ 
dent, partial certification—called “Petal Recogni¬ 
tion”—^will be awarded to projects that meet at 
least three of the Living Building Challenge’s 
seven performance areas. When combined, these 
“petals”—site, water, energy, health, materials, 
equity, and beauty—encompass 20 prerequisites 
for certification. (The original version of the 
challenge had only six petals; equity was added 
for version 2.0.) 

Completed in 2008, the Eco-Sense home 
achieved four of the six original performance 
petals: site, water, health, and beauty. Ann and 
Gord Baird, the owners, decided to implement 
the challenge after having started construction 
on their home because it aligned so closely with 
their own philosophy. Even so, they weren’t able 
to fully integrate the Living Building Challenge’s 
performance areas into their plans, although 
Brukman notes that they made a strong effort 
toward both energy performance and using 
sustainable, nontoxic materials. 

Three other LBC buildings are now 
under construction in British Columbia: the 
UniverCity Childcare building at Simon 
Fraser University, the Van Dusen Botanical 
Garden Visitors Centre in Vancouver, and 
the Okanagan College Centre of Excellence 
in Sustainable Building Technologies and 
Renewable Energy and Conservation in 
Penticton. 

An artist’s rendering of the UniverCity 
Childcare building is shown in Figurel. 


SQLPLAN REVIEW September 2011 


13 


Green Insulation: Hemp Fibers 


Gobain (the parent company that owns, 
among others, Certainteed, and Ottawa 
Fiber), has a line of hemp insulation 
products. 

Hemp fibres are processed and treat¬ 
ed minimally to resist rot and fungal 
activity. Some products are pure hemp 
fibre, others include a mix of hemp and 
recycled cotton. Free of toxic additives, 
there is little health risk either when 
producing or installing the insulation. 

At the end of life, the insulation can 
be disposed of harmlessly by compost¬ 
ing or incineration. 

The high density (35kg/m^) com¬ 
bined with the sound damping proper¬ 
ties of natural fibres results in good 
acoustic performance. The thermal re¬ 
sistance is comparable to mineral wool. 

The association of hemp with 
marijuana, and the puritanical mindset 
in North America today may be restricting the 
development and marketing of these types of 
materials here.O 



Solplan Review Back issues 

A limited number of back issues are 
available, at a special price of $5.75 each 
(plus 12% HST). 

Bundle special: a random selection 
of back issues (minimum 22 copies) are 
available for only $65.00 (plus 12% HST) 
. Solplan Review 
Box 86627 

North Vancouver, BC V7L 4L2 
e-mail: solplan@shaw.ca 


There is a lot of talk about materials with low 
embodied energy. Everyone seems to be search¬ 
ing for those low impact materials. At the recent 
Greenbuild conference and exhibition in Toronto, 
manufacturers tried to outdo each other to put 
a green spin on their suspiciously conventional 
products and services. 

One product line that was not on display, but 
is on the market in Europe, is a hemp fibre batt 
insulation. Hemp has been used since ancient 
times for many applications including ropes, 
sails, clothes, oil and fuel. It comes from the 
Cannabis sativa plant, known for its tough fibres. 
Industrial hemp is different from Indian hemp 
{Cannabis indica) which is the species known 
for its psychotropic values and which is banned 
in most countries. 

Hemp is grown without the use of herbicides 
and pesticides and the fibres are extracted in a 
waste-free and chemical-free mechanical process. 
Agricultural fibres such as hemp lock up CO 2 
during growth so consequently they have a posi¬ 
tive role to play in combatting global warming. 

In Europe there are several manufacturers that 
have been marketing hemp insulation products 
for several years now, and it’s not restricted to 
small niche players. One of the largest 
manufacturers of building materials. Saint 


Replocennent Parts for Saskatoon-buHt vanEE®, 
ENEREADY vanEE® and ENEREADY'^ Heat Recovery Ventilators 


damper motor kits 





ENEREADY PRODUCTS LTD. 


#4 - 6420 Beresford Street • Burnaby • British Columbia CANADA • V5E 1B6 
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Stratified Air Ventilation 


by Bonalem Ouazia and 
Iain Macdonald 


Most often, mixing ventilation is used for 
commercial buildings - air is supplied from 
ceiling outlets and discharged at a high velocity. 
This air distribution pattern causes contaminated 
room air to mix with the supply air in such a way 
that room air is fiilly mixed. A second ventila¬ 
tion method, stratified ventilation, is a means of 
providing supply air directly to the occupants in 
a space. The air is supplied near the floor at low 
velocity, falls towards the floor due to gravity, 
and spreads across the room until it comes into 
contact with heat sources. The cool supply air 
slowly rises as it picks up heat from occupants 
and equipment. Warmed stale air rises towards 
the ceiling where it is exhausted from the space. 

Stratified ventilation systems, both underfloor 
air distribution systems (UFAD) and displace¬ 
ment ventilation (DV), are methods of delivering 
space conditioning. They are increasingly being 
considered for offices and other commercial 
buildings as viable alternatives to conventional 
ceiling-based air distribution systems, because 
of their potential for improving air quality in the 
occupied zone, and for saving energy. 

Stratified ventilation systems have functioned 
well in regions where buildings require year- 
round cooling, but there has been limited knowl¬ 
edge of their suitability in the Canadian context, 
where heating is required during winter months. 
Field studies were conducted in two Canadian 
schools equipped with displacement ventilation 
systems to assess their effectiveness (see Testing 
below). 


Dr. Boualem Ouazia 
and Iain Macdonald are 
Research Officers mth 
the Indoor Environment 
Research Program at the 
National Research Council 
Institute for Research in 
Construction. 


Study Buildings 

Calmar Elementary School, located near 
Edmonton, Alberta, is a rectangular, one-storey 
building. Air supply to rooms is delivered 
through sidewall diffusers located at floor level 
and return grilles located at ceiling level. The 
total airflow to each classroom is based on 
ASHRAE standard 62.1-2007 (7.5 L/s per oc¬ 
cupant). In the heating season, heat is delivered 
to the spaces through hot water shelf radiators 
located at ceiling level, over the windows on the 
perimeter. 

Thomas L. Wells Public School, located 
in Scarborough, Ontario, is a two-storey “H” 
shaped building. Perimeter heating is provided 


by a hydronic radiant floor system. Air supply to 
classrooms is delivered by displacement ventila¬ 
tion through five sidewall diffusers per class 
located at floor level. Three exhaust air diffusers 
are located in the ceilings of each classroom. 
The total airflow to each classroom is also based 
on ASHRAE standard 62.1-2007 (7.5 L/s per 
occupant). 

The performance assessment of the DV 
system at both schools took place in pre-selected 
classrooms and consisted of short monitoring 
periods of 10 minutes each. Measurements were 
taken at different locations in each classroom, 
by moving an instrumented pole over sections 
of floor. 

Testing 

The performance of displacement ventilation 
systems in both schools was assessed for: 

1. Predicted thermal comfort - vertical air 
temperature difference (VATD) and draft 
ratio (DR); and 

2. Indoor Air Quality - contaminant removal 
effectiveness (CRE). 

The field measurements at Calmar School 
were made under spring outdoor conditions 
with the school HVAC system functioning in 
a heating mode, and the measured air supply 
temperature at diffusers ranging from 21*0 
to 24*C. The field measurements at Thomas L. 
Wells School were made under winter out¬ 
door conditions with the school HVAC system 
functioning in a heating mode and the measured 
air supply temperature at diffusers ranging from 
18°C to 23°C. 

Air temperatures were measured at 0.1, 

0.6, 1.1, 1.7, 2.2, and 2.8 m above the floor in 
several monitored spaces. The air contaminant 
concentration distribution and CRE were meas¬ 
ured at the breathing height of a seated (1.1 m) 
and standing (1.7 m) person and at the diffuser 
and return grille. 

Results 

The average vertical air temperature dif¬ 
ference index was within acceptable limits of 
< 3°C in both schools. Calmar School meas¬ 
urements showed that draft threshold limits 
were generally not exceeded in the occupied 
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zone (< 1.7 m): however, thermal discomfort 
due to draft was not calculated at 1.7 m in two 
classrooms. Thomas L. Wells School showed an 
acceptable thermal comfort except at the l.l m 
height. 

Results from these two field studies showed 
that displacement ventilation can provide ac¬ 
ceptable indoor environment quality during 
the heating season. The measured contaminant 
removal efficiency was better than that predict¬ 
ed in previous studies for heating conditions. 

In addition, key predictors of thermal comfort 
(the measured vertical air temperature differ¬ 
ence and draft rating at ankle and head height) 
are also generally within limits set by ASHRAE 
standards. O 


IMTEU1— 

ELECTRONIC 



The Airetrak 1A Advantage from Tamarack 
Technologies turns bathroom fans into 
pre-programmed ventiiation systems. 

The Advantage is the only electronic control 
unit on the market today that allows home- 
owners to set the bathroom's fan speed 
and light to operate intermittently or contin¬ 
uously at either full or variable speeds as 
needed. The unit's LCD display screen 
makes programming easy, and also 
displays the time of day. 

Airetrak 1A Advantage is ETL approved for 
both Canada and the U.S., and meets or 
exceeds R20CX) standards 


Tamarack 
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POWERHOUSE BUILDING SOLUTIONS INC. 
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Perm-A-Barrier VPS 

"Commercial-Grade Building Wrap ” Breathable Peel & Stick ” 


NEW RAINSCREEN PRODUCT NOW CCMC APPROVED! 
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Heating Systems for Your New Home is the book 
that explains heating system options for your new 
home. 


V 
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Heating Fundamentals 
Heating System Types 
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